Urea-stimulated K-Cl cotransport in equine red blood cells.
The effect of urea and its interactions with oxygen tension (PO2), cell volume and inhibitors of protein phosphatases/kinases (PP/PK) on the K influx into equine red blood cells were studied. K influx was measured using 86Rb as a radioactive tracer for K. As in other species, Cl-dependent K influxes were stimulated by urea, with peak fluxes occurring at about 750 mM. This effect was not mediated via changes in cell volume or following formation of cyanate, the hydrolysis product of urea. Stimulation by urea was prevented by pre-treatment with calyculin A (100 nM) at all urea concentrations tested. At low concentrations, urea-stimulated influx was O2 dependent, and sensitive to changes in cell volume and subsequent treatment with calyculin A. By contrast, at high concentrations, urea-stimulated influxes were largely unaffected by these manipulations. Like pharmacological manipulations, e.g. by N-ethylmaleimide, staurosporine and depletion of intracellular Mg by A23187, but unlike cell swelling per se, urea was able to affect transport regardless of PO2. K-Cl cotransport in cells treated with N-ethylmaleimide (1 mM) alone, or with combinations of N-ethymaleimide and calyculin A, was no longer stimulated by addition of urea, rather it was inhibited. Results are consistent with urea acting predominantly as a direct inhibitor of the regulatory PK, with a smaller inhibitory effect downstream of this phosphorylation step possibly on the transporter itself.